Introduction

49
Ticks are blood-feeding ectoparasites that transmit a wealth of pathogenic 50 microorganisms that cause severe diseases in livestock, companion animals and people (de 51 la Fuente et al., 2008; Jones et al., 2008) .
52
Ticks belong to two main families, the Argasidae (soft ticks) and the Ixodidae (hard 53 ticks), which share a haematophagous lifestyle but display important morphological and 54 biological differences (Sonenshine and Roe, 2014) . Most ixodid ticks are non-nidicolous 55 exophiles, which live in open environments such as forests, brush lands, savannahs, 56 meadows and even semi-deserts (Randolf, 2014; Sonenshine and Roe, 2014) . Ixodid ticks 57 typically feed over a period of several days (slow feeders) and ingest amounts of blood up to 58 100 times their unfed body weight. Ixodid females feed only once and die after laying several 59 thousands of eggs (Apanaskevich and Olivier, 2014) . In contrast, most argasid ticks are 60 nidicolous endophiles, which live in nests, burrows, caves or other shelters used by their 61 hosts or live close by (Gray et al., 2014; Sonenshine and Roe, 2014) . Argasid ticks typically 62 complete their blood meal within minutes or hours (fast feeders), ingesting from 5 to 10 63 times their body weight in blood. In addition, adult argasids can feed and reproduce up to 10 64 times, laying several hundreds of eggs per trophogonic cycle (Oleaga-Pérez et al., 1990; Vial, the acaricidal efficacy of fluralaner against several species of mites, including Sarcoptes 107 scabiei in dogs (Taenzler et al., 2016) , Lynxacarus radovskyi in cats (Han et al., 2016) ,
108
Psoroptes cuniculi in rabbits (Sheinberg et al., 2017) and Otodectes cynotis in dogs and cats 109 (Taenzler et al., 2017) , has been also reported.
110
In contrast, information regarding the susceptibility of argasid ticks to fluralaner is 111 scant and only refers to the third nymphal instar (nymphs-3) of O. moubata (Gassel et al., 112 2014; Williams et al., 2015) and O. turicata (McTier et al., 2016 O. moubata was assessed through in vitro feeding on fresh defibrinated ovine blood. In 136 accordance with previous data obtained by Gassel et al. (2014) and Williams et al. (2015) for , 10 -6 and 10 -8 µg/mL (ppm) ( Table 1) .
139
Fluralaner was dissolved in dimethyl sulfoxide (DMSO) to produce a stock solution of 140 50 mg/mL, and then diluted in blood to produce a 1,000 µg/mL (1,000 ppm) preparation.
141
This was further diluted in series with ovine blood to obtain the desired test concentrations.
142
Untreated blood and blood treated with 0.002% DMSO were included as controls.
143
This DMSO concentration was the highest concentration to which the ticks were exposed,
144
which was equivalent to the DMSO concentration in the 1 ppm fluralaner preparation. For the in vitro feeding procedure, a feeding device similar to that described by
148
Kröber and Guerin (2007) was set up (Fig. 1) , but substituting the silicone membrane by a
149
Parafilm membrane, in accordance with recommendations of Schwan et al. (1991) .
150
The ticks to be fed were counted, weighed and placed into the feeding units, which and fluralaner-exposed groups, and ingested normal amounts of blood (2.5 mg/male, 7.7
198 mg/female and 1.5 mg/nymph), with no difference between control and fluralaner groups.
199
The mean mortalities obtained from both controls (untreated blood and DMSO-200 treated blood) were 0% for all the developmental stages between 4 h and 3 weeks post-
201
feeding.
202
The corrected mortality percentages obtained for the fluralaner-treated groups, post-feeding that were not statistically significant.
227
In the fluralaner-treated groups, 1 ppm of fluralaner caused 100% mortality in the 228 first 4 hpf, while 10 -2 , 10 -4 and 10 -6 ppm caused progressively lower mortality rates, which 229 peaked at 48 hpf (Table 3 ). These mortality rates did not increase, or increased 230 insignificantly, between 48 h and 3 weeks post-feeding. 
298
Results of the current study, combined with those obtained by the previously 299 mentioned authors, indicate that fluralaner has the potential to provide very high acaricidal 300 efficacy against multiple argasid tick species via feeding exposure.
301
Finally, it is notable that pharmacokinetic studies in dogs have shown that following 302 single oral administration of 12.5 mg/kg of fluralaner, maximum plasma levels of fluralaner
303
(above 1,000 ng/ml) are on average reached within 24 h. These levels slowly decrease, 304 remaining higher than 10 ng/ml for at least the following 12 weeks (Kilp et al., 2014 *After 48 hours post-feeding, the surviving ticks moulted and reproduced normally. Between 48 hours and 4 weeks post-feeding, the mortality rates did not increase or increased insignificantly. 
